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3 <110> APPLICANT: Kinnersely, Alan M. 

4 Turano, Frank J. 

6 <120> TITLE OF INVENTION: Methods for Regulating Plant GABA Production 
8 <130> FILE REFERENCE: 7224-65 



C--> 10 


<140> CURRENT APPLICATION NUMBER: US/10/006 


,852 












C--> 10 


<141> CURRENT FILING DATE: 


2002 


-07- 


01 
















10 


<150> PRIOR APPLICATION NUMBER: 


US 


60/246,367 












11 


<151> PRIOR FILING 


DATE: 2000-11-07 


















13 


<160> NUMBER OF 


SEQ 


ID NOS: 


24 




















15 


<170> SOFTWARE: 


Patentln version 3. 


1 
















17 


<210> SEQ ID NO 


• 1 
























18 


<211> LENGTH: 1509 
























19 


<212> TYPE: DNA 


























20 


<213> ORGANISM: 


Arabidopsis 


thaliana 
















22 


<220> FEATURE: 


























23 


<221> NAME/KEY: 


CDS 
























24 


<222> LOCATION: 


(1) 


. . (1509) 






















25 


<223> OTHER INFORMATION: 






















28 


<400> SEQUENCE: 


1 
























29 


atg gtg etc tec 


cac 


gec gta 


teg 


gag 


teg 


gac 


gtc 


tec 


gtc 


cac 


tec 


48 


30 


Met Val Leu Ser 


His 


Ala Val 


Ser 


Glu 


Ser 


Asp 


Val 


Ser 


Val 


His 


Ser 




31 


1 


5 








10 










15 






33 


aca ttc gca tea 


cgt 


tac gtc 


cgt 


act 


tea 


ctt 


cct 


agg 


ttc 


aag 


atg 


96 


34 


Thr Phe Ala Ser 


Arg 


Tyr Val 


Arg 


Thr 


Ser 


Leu 


Pro Arg 


Phe 


Lys 


Met 




35 


20 








25 










30 








37 


ccg gaa aac teg 


att 


cct aag 


gaa 


gcg 


gcg 


tat 


cag 


ate 


ate 


aac 


gac 


144 


38 


Pro Glu Asn Ser 


He 


Pro Lys 


Glu 


Ala 


Ala 


Tyr 


Gin 


He 


He 


Asn 


Asp 




39 


35 






40 










45 










41 


gag ctg atg ctt 


gac 


ggg aat 


cca 


egg 


ttg 


aac 


tta 


gec 


tec 


ttt 


gtg 


192 


42 


Glu Leu Met Leu 


Asp 


Gly Asn 


Pro 


Arg 


Leu 


Asn 


Leu 


Ala 


Ser 


Phe 


Val 




43 


50 




55 










60 












45 


acg aca tgg atg 


gag 


cct gag 


tgt 


gat 


aaa 


etc 


ate 


atg 


tec 


tec 


ate 


240 


46 


Thr Thr Trp Met 


Glu 


Pro Glu 


Cys 


Asp 


Lys 


Leu 


He 


Met 


Ser 


Ser 


He 




47 


65 




70 








75 










80 




49 


aac aag aac tat 


gtt 


gac atg 


gac 


gag 


tac 


ccc 


gtc 


acc 


acc 


gaa 


ctt 


288 


50 


Asn Lys Asn Tyr 


Val 


Asp Met 


Asp 


Glu 


Tyr 


Pro 


Val 


Thr 


Thr 


Glu 


Leu 




51 




85 








90 










95 






53 


cag aac cga tgt 


gtg 


aac atg 


att 


gca 


cat 


eta 


ttc 


aat 


gca 


ccg 


tta 


336 


54 


Gin Asn Arg Cys 


Val 


Asn Met 


He 


Ala 


His 


Leu 


Phe 


Asn 


Ala 


Pro 


Leu 




55 


100 








105 










110 








57 


gaa gag gcg gag 


acc 


gec gtc 


gga 


gta 


gga 


acc 


gtt 


gga 


tea 


teg 


gag 


384 


58 


Glu Glu Ala Glu 


Thr 


Ala Val 


Gly 


Val 


Gly 


Thr 


Val Gly Ser Ser Glu 




59 


115 






120 










125 
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A1° 






ttg 


gec 


ggt 


ttg 


A1° 


Ph° 


aag 


cgt 


sad tefg 




aac 


aag 


432 




lie 


M t 


Leu 


Ala 


Gly 






6 


ys 


Arg 


140 


n 


Asn 


Lys 




63 a 


130 










135 






















aaa 


get 




ggc 


aaa 


ccc 






aaa 


ccc 


aac a 






gga 






ys 


Ala 


Gl^ 
U 


Gly Lys 


ro 


V 1 


sp 


ys 




Asn e 


a 


r 






67 145 










150 










155 








160 




69 cc 


aat 


gtt 


ri & 


gtg 


tgt 


tgg 


gag 


aaa 




get 


agg ac 


ttt 


gag 


gtt 






sn 


Val 


n 


Val 


Cys 


Trp 


Glu 


ys 




Ala 


rg yr 


6 




Val 












165 










170 








175 






73 


c 


aag 


gaa 


gtg 


aaa 


ttg 


ag 


gaa 


gga 


ac 


agg 


a g 


gac 


cc 






Leu 


Lys 


J? 


Val 


Lys 


Leu 


er 




Gly 


Tyr 


Tyr Va 




Asp 


Pro 




















185 


















caa 


get 


gtt 


gat 


atg 


gtt 


gat 


•gag 


aac 


acc 


att tgt 


gtt 


gcg 


gac 


624 




G n 




Val 


Asp 


Met 


Val 




Glu 


Asn 


T r 


He Cys 


Val 


Ala 


Asp 








195 










200 


















att 


ctt 


ggt 


tec 


act 


ctt 


A 3 


gga 




tt 

c 




^ V 


aaa 


c c 


ttg 




Tl 


Leu 


Gly 


Ser 


Thr 


Leu 


J* j? 


Gly 


U 


e 


u 




ys 


eu 


Leu 






210 






























8b aac 


gat 


etc 


ttg 


gtc 


gaa 


aag 


aac 


aaa 


gaa 


acc 


gga tgg 


gat 


aca 


cca 


720 


86 Asn 


Asp 


Leu 


Leu 


Val 


Glu 


Lys 


Asn 


Lys 


Glu 


Thr 


Gly Trp 


Asp 


Thr 


Pro 




87 225 










230 










35 








240 




an a i" C 


cac 


gtg 


gat 


gcg 


gca 


agt 


gga 


gga 




att 


gca ccg 


ttt 


ttg 


tat 


768 




His 


Val 


Asp 


Ala 


Ala 


Ser 


Gly 


Gly 




I e 


Ala Pro 


e 




Tyr 












245 


















OS* 






93 


gaa 


ttg 


gaa 


tgg 


gac 




aga 


C 


ccc 


ttg 


gtg aag 


agt 


at c 


aa 






Glu 


Leu 


Glu 


Trp 


Asp 


Phe 


Arg 




Pro 


Leu 


Val Lys 




He 


Asn 




95 






260 


















97n 








97 gtg 


agt 


ggt 


cac 


aag 


tat 


gga 


ct 


gtg 


tac 


gca 


ggg att 


ggt 


tgg 


gtg 


8 


qq 


Ser Gly His 


Lys 


Tyr 


Gly 




Val 


Tyr 


A a 




Gly 


Trp 


Val 








275 










280 




















tgg 


aga 


aac 






gat 




cct 


gag 


gaa 


etc ate 


ttc 


cat 


ate 


912 


ino i 


Trp 


Arg 


Asn 


Lys 


Glu 






Pro 


Glu 


Glu 




Phe 


HIS 


He 




103 


290 










295 










300 










105 aat 


tat 


ctt 


ggt 


get 


gac 


caa 


ccc 


acc 


ttt 




etc aat 


ttc 


tec 




960 


j-Uo Asn 


Tyr 


Leu 


Gly 


Ala 


Asp 


G n 


Pro 


T r 


P e 


Thr 


Leu Asn 


P e 


Ser 


Lys 




107 305 










310 










315 








320 




109 ggt 


tea 


agt 


caa 


gtc 


att 


get 


caa 


tac 


tac 


caa 


ctt ate 


cga 


ttg 


ggc 


1008 


110 Gly 


Ser 


Ser 


Gin 


Val 


lie 


Ala 


Gin 


Tyr 


Tyr 


Gin 


Leu He 


Arg 


Leu 


Gly 




111 








325 










330 








335 






113 cac 


gag 


ggt 


tac 


aga 


aat 


gtg 


atg 


gag 


aat 


tgc 


aga gag 


aat 


atg 


ate 


1056 


114 His 


Glu 


Gly 


Tyr 


Arg 


Asn 


Val 


Met 


Glu 


Asn 


Cys 


Arg Glu 


Asn 


Met 


He 




115 






340 










345 








350 








117 gtc 


eta 


agg 


gaa 


gga 


ctt 


gag 


aag 


aca 


gaa 


agg 


ttc aac 


ate 


gtc 


tea 


1104 


118 Val 


Leu 


Arg 


Glu 


Gly 


Leu 


Glu 


Lys 


Thr 


Glu 


Arg 


Phe Asn 


He 


Val 


Ser 




119 




355 










360 








365 










121 aag 


gac 


gag 


gga 


gtg 


cca 


ctt 


gtc 


get 


ttc 


tec 


ttg aaa 


gat 


age 


age 


1152 


122 Lys 


Asp 


Glu 


Gly 


Val 


Pro 


Leu 


Val 


Ala 


Phe 


Ser 


Leu Lys 


Asp 


Ser 


Ser 




123 


370 










375 










380 










125 tgt 


cac 


act 


gag 


ttc 


gaa 


ate 


tec 


gac 


atg 


ctt 


cgc agg 


tat 


gga 


tgg 


1200 
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127 385 

129 ata gtg ccg gcc tac 

130 He Val Pro Ala Tyr 

131 405 

133 ctt cgt gtg gtt ate 

134 Leu Arg Val Val He 

135 420 

137 ctt gtg ate gat ata 

138 Leu Val He Asp He 

139 435 

141 teg aga gtg att cac 

142 Ser Arg Val He His 

143 450 

145 aac age gat aac ttg 

146 Asn Ser Asp Asn Leu 

147 465 

149 cag aga gat ate ate 

150 Gin Arg Asp He He 

151 485 

153 aag acg agt ggt ate 

154 Lys Thr Ser Gly He 

155 500 

158 <210> SEQ ID NO: 2 

159 <211> LENGTH: 502 

160 <212> TYPE: PRT 



161 


<213> ORGANISM: 


Arabidopsis 


thaliana 






163 


<400> SEQUENCE: 


2 
















165 


Met 


Val 


Leu 


Ser 


His 


Ala 


Val 


Ser 


Glu 


Ser Asp Val 


Ser 


Val His Ser 


166 


1 








5 










10 




15 


169 


Thr 


Phe 


Ala 


Ser 


Arg 


Tyr 


Val 


Arg 


Thr 


Ser Leu Pro Arg Phe Lys Met 


170 








20 










25 






30 


173 


Pro 


Glu 


Asn 


Ser 


He 


Pro 


Lys 


Glu 


Ala 


Ala Tyr Gin 


He 


He Asn Asp 


174 






35 










40 






45 




177 


Glu 


Leu 


Met 


Leu 


Asp 


Gly 


Asn 


Pro 


Arg 


Leu Asn Leu 


Ala 


Ser Phe Val 


178 




50 










55 






60 






181 


Thr 


Thr 


Trp 


Met 


Glu 


Pro 


Glu 


Cys 


Asp 


Lys Leu lie 


Met 


Ser Ser lie 


182 


65 










70 








75 




80 


185 


Asn 


Lys 


Asn 


Tyr 


Val 


Asp 


Met 


Asp 


Glu 


Tyr Pro Val 


Thr 


Thr Glu Leu 


186 










85 










90 




95 


189 


Gin 


Asn 


Arg 


Cys 


Val 


Asn 


Met 


He 


Ala 


His Leu Phe 


Asn 


Ala Pro Leu 


190 








100 










105 






110 


193 


Glu 


Glu 


Ala 


Glu 


Thr 


Ala 


Val 


Gly 


Val 


Gly Thr Val 


Gly 


Ser Ser Glu 


194 






115 










120 






125 




197 


Ala 


He 


Met 


Leu 


Ala 


Gly 


Leu 


Ala 


Phe 


Lys Arg Lys 


Trp 


Gin Asn Lys 


198 




130 










135 






140 






201 


Arg 


Lys 


Ala 


Glu 


Gly 


Lys 


Pro 


Val 


Asp 


Lys Pro Asn He Val Thr Gly 


202 


145 










150 








155 




160 


205 


Ala 


Asn 


Val 


Gin 


Val 


Cys 


Trp 


Glu 


Lys 


Phe Ala Arg Tyr Phe Glu Val 



Glu lie Ser Asp Met Leu Arg 
390 395 
aca atg cct cca aat gca caa 
Thr Met Pro Pro Asn Ala Gin 
410 

aga gaa gat ttc teg aga aca 
Arg Glu Asp Phe Ser Arg Thr 
425 

gag aaa gtg atg cgt gag etc 
Glu Lys Val Met Arg Glu Leu 
440 

aaa ata tea ctt gga caa gag 
Lys lie Ser Leu Gly Gin Glu 
455 460 
atg gtc acg gtg aag aag age 
Met Val Thr Val Lys Lys Ser 
470 475 
act ggc tgg aag aag ttt gtc 
Thr Gly Trp Lys Lys Phe Val 
490 

tgc taa 
Cys 



Arg Tyr Gly Trp 
400 

cac ate act gtt 1248 
His lie Thr Val 
415 

etc get gag aga 1296 
Leu Ala Glu Arg 
430 

gat gag ctt cct 1344 

Asp Glu Leu Pro 

445 

aag agt gaa tct 1392 
Lys Ser Glu Ser 

gat ate gac aag 1440 
Asp lie Asp Lys 
480 

gcc gac agg aag 1488 
Ala Asp Arg Lys 
495 

1509 
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206 




165 








170 


175 


209 


Glu Leu Lys Glu 


Val 


Lys 


Leu 


Ser Glu Gly Tyr Tyr Val Met Asp Pro 


210 


180 










185 


190 


213 


Gin Gin Ala Val 


Asp 


Met 


Val 


Asp 


Glu Asn Thr He Cys 


Val Ala Asp 


214 


195 








200 


205 




217 


lie Leu Gly Ser 


Thr 


Leu 


Asn 


Gly Glu Phe Glu Asp Val 


Lys Leu Leu 


218 


210 






215 




220 




221 


Asn Asp Leu Leu 


Val 


Glu 


Lys 


Asn Lys Glu Thr Gly Trp Asp Thr Pro 


222 


225 




230 






235 


240 


225 


lie His Val Asp 


Ala 


Ala 


Ser 


Gly Gly Phe He Ala Pro Phe Leu Tyr 


226 




245 








250 


255 


229 


Pro Glu Leu Glu 


Trp 


Asp 


Phe 


Arg 


Leu Pro Leu Val Lys 


Ser He Asn 


230 


260 










265 


270 


233 


Val Ser Gly His 


Lys 


Tyr 


Gly 


Leu Val Tyr Ala Gly He 


Gly Trp Val 


234 


275 








280 


285 




237 


lie Trp Arg Asn 


Lys 


Glu 


Asp 


Leu 


Pro Glu Glu Leu He 


Phe His He 


238 


290 






295 




300 




241 


Asn Tyr Leu Gly 


Ala 


Asp 


Gin 


Pro 


Thr Phe Thr Leu Asn 


Phe Ser Lys 


242 


305 




310 






315 


320 


245 


Gly Ser Ser Gin 


Val 


He 


Ala 


Gin Tyr Tyr Gin Leu He Arg Leu Gly 


246 




325 








330 


335 


249 


His Glu Gly Tyr 


Arg 


Asn 


Val 


Met Glu Asn Cys Arg Glu Asn Met He 


250 


340 










345 


350 


253 


Val Leu Arg Glu 


Gly 


Leu 


Glu 


Lys 


Thr Glu Arg Phe Asn 


He Val Ser 


254 


355 








360 


365 




257 


Lys Asp Glu Gly 


Val 


Pro 


Leu 


Val 


Ala Phe Ser Leu Lys 


Asp Ser Ser 


258 


370 






375 




380 




261 


Cys His Thr Glu 


Phe 


Glu 


He 


Ser 


Asp Met Leu Arg Arg 


Tyr Gly Trp 


262 


385 




390 






395 


400 


265 


lie Val Pro Ala 




Thr 


Met 


Pro 


Pro Asn Ala Gin His 


He Thr Val 


266 




405 








410 


415 


269 


Leu Arg Val Val 


He 


Arg 


Glu 


Asp 


Phe Ser Arg Thr Leu 


Ala Glu Arg 


270 


420 










425 


430 


273 


Leu Val lie Asp 


He 


Glu 


Lys 


Val 


Met Arg Glu Leu Asp 


Glu Leu Pro 


274 


435 








440 


445 




277 


Ser Arg Val lie 


His 


Lys 


He 


Ser 


■Leu Gly Gin Glu Lys 


Ser Glu Ser 


278 


450 






455 




460 




281 


Asn Ser Asp Asn 


Leu 


Met 


Val 


Thr 


Val Lys Lys Ser Asp 


He Asp Lys 


282 


465 




470 






475 


480 


285 


Gin Arg Asp lie 


He 


Thr 


Gly 


Trp 


Lys Lys Phe Val Ala 


Asp Arg Lys 


286 




485 








490 


495 


289 


Lys Thr Ser Gly 


He 


Cys 










290 


500 














293 


<210> SEQ ID NO: 


: 3 












294 


<211> LENGTH: 1665 












295 


<212> TYPE: DNA 














296 


<213> ORGANISM: 


Arabidopsis 


thaliana 




298 


<220> FEATURE: 














299 


<221> NAME/KEY: 


CDS 
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300 


<222> LOCATION: 


(17). .(1498) 




















301 


<223> OTHER 


INFORMATION 
























304 


<400> SEQUENCE: 


3 


























305 


ctaaacagaa acaaag atg gtt ttg aca aaa acc gca acg aat gat gaa tct 




306 










Met Val Leu Thr Lys Thr Ala Thr Asn Asp Glu Ser 




307 










1 








5 










10 






309 


gtc 


tgc 


acc 


atg 


ttc 


gga 


tct 


cgc 


tat 


gtt 


cgc 


act 


aca 


ctt 


ccc 


aag 




310 


Val 


Cys 


Thr 


Met 


Phe 


Gly 


Ser 


Arg 


Tyr 


Val 


Arg 


Thr 


Thr 


Leu 


Pro 


Lys 




311 






15 










20 










25 










313 


tat 


gag 


att 


ggt 


gag 


aat 


teg 


ata 


ccg 


aaa 


gac 


get 


gca 


tat 


cag 


ate 




314 


Tyr 


Glu 


He 


Gly 


Glu 


Asn 


Ser 


He 


Pro 


Lys 


Asp 


Ala 


Ala 


Tyr 


Gin 


He 




315 




30 










35 










40 












317 


ata 


aaa 


gat 


gag 


ctg 


atg 


ctt 


gat 


ggt 


aac 


ccg 


agg 


ctt 


aac 


eta 


get 


19 


318 


He 


Lys 


Asp 


Glu 


Leu 


Met 


Leu 


Asp 


Gly 


Asn 


Pro 


Arg 


Leu 


Asn 


Leu 


Ala 




319 


45 










50 










55 










60 




321 


teg 


ttt 


gtg 


act 


aca 


tgg 


atg 


gaa 


cca 


gag 


tgt 


gac 


aaa 


etc 


ate 


atg 


244 


322 


Ser 


Phe 


Val 


Thr 


Thr 


Trp 


Met 


Glu 


Pro 


Glu 


Cys 


Asp 


Lys 


Leu 


He 


Met 




323 










65 










70 










75 






325 


gac 


tct 


ate 


aac 


aag 


aac 


tac 


gtt 


gat 


atg 


gat 


gag 


tac 


cct 


gte 


aca 




326 


Asp 


Ser 


He 


Asn 


Lys 


Asn 


Tyr 


Val 


Asp 


Met 


Asp 


Glu 


Tyr 


Pro 


Val 


Thr 




327 








80 










85 










90 








329 


act 


gag 


etc 


cag 


aac 


cga 


tgt 


gta 


aac 


att 


ata 


get 


cga 


ctg 


ttc 


aat 


340 


330 


Thr 


Glu 


Leu 


Gin 


Asn 


Arg 


Cys 


Val 


Asn 


He 


He 


Ala 


Arg 


Leu 


Phe 


Asn 




331 






95 










100 










105 










333 


gcg 


cca 


etc 


gag 


gaa 


tct 


gag 


acg 


gcg 


gtg 


gga 


gta 


ggg 


aca 


gtt 


ggt 


88 


334 


Ala 


Pro 


Leu 


Glu 


Glu 


Ser 


Glu 


Thr 


Ala 


Val 


Gly 


Val 


Gly 


Thr 


Val 


Gly 




335 




110 










115 










120 












337 


tct 


tea 


gaa 


gee 


ate 


atg 


tta 


gee 


gga 


ttg 


gec 


ttc 


aaa 


aga 


aaa 


tgg 


36 


338 


Ser 


Ser 


Glu 


Ala 


He 


Met 


Leu 


Ala 


Gly 


Leu 


Ala 


Phe 


Lys 


Arg 


Lys 


Trp 




339 


125 










130 










135 










140 




341 


cag 


aac 


aaa 


cgc 






gag 


ggt 












ccc 


aac 




484 


342 










Lys 


Ala 


Glu 


Gly 


Lys 


Pro 


Tyr 


Asp 


Lys 


Pro 


Asn 


He 




343 










145 










150 










155 






345 


gtc 


act 


gga 


gec 


aat 


gtt 


caa 


gtt 


tgc 


tgg 


gag 


aaa 


ttc 


get 


egg 


tac 




346 


Val 


Thr 


Gly 


Ala 


Asn 


Val 


Gin 


Val 


Cys 


Trp 


Glu 


Lys 


Phe 


Ala 


Arg 


Tyr 












160 










165 










170 








349 


ttc 


gag 


gtg 


gag 


eta 


aag 


gaa 


gta 


aac 


eta 


agt 


gaa 


ggt 


tac 


tac 


gtg 


580 


350 


Phe 


Glu 


Val 


Glu 


Leu 


Lys 


Glu 


Val 


Asn 


Leu 


Ser 


Glu 


Gly 


Tyr 


Tyr 


Val 




351 






175 










180 










185 










353 


atg 


gat 


cca 


gac 


aaa 


gca 


gca 


gaa 


atg 


gta 


gac 


gag 


aac 


aca 


ate 
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